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Background. Schistosomiasis is a chronic disease caused by infection with parasitic worms of the genus Schistosoma. In sub-Saharan Africa,
infections with S. haematobium are most common. Cystoscopic examination (CE) has been accepted as the gold-standard test for detecting the
late manifestations of schistosomiasis, including urothelial cancer of the bladder. However, this procedure is invasive and 10 - 40% of tumours
may remain undetected. A non-invasive examination and a new generation of biomarkers are needed for better monitoring of the disease.
Objective. To assess the usefulness of ultrasound (US) scans for monitoring of structural urinary tract disease by local public health services
in areas of Angola in which urogenital schistosomiasis is endemic.
Methods. A cohort of 80 S. haematobium-infected patients was selected in order to compare changes in the bladder wall detected by US
with those observed on CE.
Results. There was a notable correlation between the findings observed on CE and US. Patients with lesions of the bladder mucosa such
as neoplasms, ulcers or granulomas detected by CE also had changes in bladder wall thickness on US. The results support increased use of
portable US machines for non-invasive examination of the bladder by local general practitioners.
Conclusion. US examination should be an integral part of the investigation of haematuria and used in all S. haematobium control
programmes. General practitioners may find it useful for more accurate diagnosis of haematuria and to identify bladder wall alterations in
both adults and children in schistosomiasis-endemic regions.
S Afr Med J 2015;105(4):312-315. DOI:10.7196/SAMJ.8564

Anthropophilic species of Schistosoma currently
infect more than 200 million people in 77 countries in the endemic areas of Africa, the Caribbean,
Central America, South America, East Asia and the
Middle East.[1] More than 90% of these cases occur in
Africa, and of these approximately two-thirds are caused by S. haematobium.[2] Recently King[3] suggested that the number of cases
of S. haematobium infection may be greater than was previously
believed. If this is confirmed, urogenital schistosomiasis may represent the most common infection in sub-Saharan Africa.[3]
Many infections with S. haematobium result in minimal symptoms
or cause haematuria, dysuria, anaemia and inflammation of the urinary
tract. However, a significant proportion of infected patients, ranging
from 25% to 50%, experience moderate to severe morbidity. Late
manifestations include kidney dysfunction, ureteric obstruction and
squamous cell carcinoma of the bladder. Cystoscopic examination (CE)
is accepted as the gold standard for the detection of disorders of chronic
schistosomiasis.[4] However, this procedure is invasive and 10 - 40%
of malignancies may be undetected. Microscopic examination of the
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urine remains the gold-standard test for the diagnosis of urogenital
schistosomiasis, although it has some limitations. Detection of specific
antibodies and/or antigens by serological assays can be useful in specific
circumstances in endemic areas, but their application is limited[5]
beyond diagnosis of the disease in travellers from non-endemic areas.[6]
Schistosomiasis can be controlled with safe and effective drug therapy.
Other components of management include the provision of potable
water, adequate sanitation, hygiene education and snail control.[6-7]
In a resource-poor setting with numerous limitations, what can
general practitioners, other healthcare professionals and local health
services do for populations in their care in regions endemic for
schistosomiasis? Lesions caused by infection with S. haematobium can
be detected readily on ultrasound (US) examination. King[3] reported
that US-based population surveys enabled effective assessment
of reversibility of structural changes in a range of age groups, and
provided data assisting choice of treatment protocols.
The present study assessed the performance of US detection of
bladder wall changes in a group of patients in a schistosomiasisendemic area (Pita, Angola; Fig. 1) referred to a public clinic with
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nonspecific haematuria, comparing and
contrasting changes in the bladder wall
detected by US with those observed at CE. To
our knowledge, this is the first time such an
assessment has been done.

Methods

Study sites and participants

Ethical approval for the study was granted
by the ethics committee of Agostinho Neto
University, Luanda, Angola. Parental consent
in the case of children and consent from
participating adults was obtained.
Eighty people were recruited into the
study between December 2011 and
September 2012. Of these, 70 were consecutive patients with macroscopic haematuria
who attended a rural public clinic (PitaMuxima) in Luanda Province (municipality of Quissama). An additional 10 were
admitted to the Department of Urology at
Américo Boavida Hospital (ABH), Luanda,
with haematuria and suspected bladder cancer. All participants had bladder US scans
with subsequent CE and mucosal biopsy.

Urine

Urine samples were collected from the 80
patients. They were tested for haematuria using
reagent strips (Hemastix, Bayer, UK). Parasi
tological examination for detection of S. haematobium eggs was done by filtering a 10 ml aliquot
through a polycarbonate filter with a pore size
of 12 μm diameter (Millipore, UK). The slides
were examined at × 100 under a compound
light microscope, according to World Health
Organization (WHO) guidelines.[8]

Ultrasound examination

Fluid was given to each patient 30 minutes
to 1 hour before US examination to ensure
adequate filling of the bladder to assess its
shape and any wall irregularity. A portable
US apparatus (Siemens portable ultrasound
with a 3.5 MHz curvilinear probe, WA 980297002, USA) was used. The scans were done
by medically qualified persons, particular
attention being paid to abnormalities of
bladder shape, irregularities or thickening
of the bladder wall, discernible masses
and presence of polyps, calcification and/
or hydronephrosis. Findings were recorded
photographically. WHO criteria were used
to classify any bladder damage detected.[9]

Cystoscopic examination

Patients underwent CE in the Department
of Urology at ABH. CE was performed after
the US scan, and particular attention was
given to major bladder mucosa alterations
such as ulcers, schistosome eggs, granulomas
and tumours (14 patients had schistosome
eggs and other mucosal changes). A Karl

Fig. 1. Pita, Luanda Province, Angola.

Storz cystoscope, 20-Fr (adults) and 11.5-Fr
(children), with a 30o eyepiece was used.

Treatment

Prazinquantel 40 mg/kg was offered to
patients diagnosed with schistosomiasis,
according to WHO guidelines.[10] Those who
were diagnosed with bladder cancer were
admitted to the urology service of ABH for
specific treatment.

a

Statistical analysis

Statistical analysis was performed using
SPSS 17 statistics software (SPSS Inc. for
Windows). Demographic, bladder US and
cystoscopy data were recorded. χ2 analysis
using Fisher’s exact test (two-tailed) was performed for categorical data, with a p-value of
≤0.05 considered statistically significant.

Results

The median age of the patients was 41 years
(range 3 - 75); 62 (77.5%) were males. All
had macroscopic haematuria, and the reagent
strips were positive for the presence of blood.
A parasite egg count was positive in 36 patients
(45.0%). All the paediatric patients were treated
for the first time during this study. Bladder wall
irregularities detected by US are described in
Table 1. In brief, 60 (75.0%) of the participants
had distortion of the bladder shape and 29
(36.3%) had bladder masses (Fig. 2). Major
findings on CE are set out in Tables 1 and 2.
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b
Fig. 2. (a) US bladder wall irregularities and (b)
appearance on CE in a patient with haematuria
(arrows = granuloma).

Here, 54 patients (67.5%) had only schistosome
eggs, granulomas being present in 14 (17.5%).
Neoplasms were seen in 10 patients (12.5%)
and ulcerations in 2 (2.5%), both of whom were
<19 years of age. The median age of patients
with tumours was 51 years (range 10 - 68).
There was a notable correlation between
the findings on CE and US. Patients with
lesions in the bladder mucosa such as
neoplasms, ulcers or granulomas detected by
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Table 1. Gender, presence of
haematuria, bladder US and CE features
and findings on examination of the
urine
Variables

Patients
n (%)

Gender
Female

18 (22.5)

Male

62 (77.5)

Haematuria

80 (100.0)

US bladder shape
Normal

20 (25.0)

Abnormal

60 (75.0)

US bladder wall irregularities
<5 mm normal

1 (1.3)

≥5 mm focal

40 (50.0)

 5 mm multifocal or
≥
diffuse

39 (48.7)

Table 2. Dominant features on bladder CE according to age group
Patients, n
Age group (years)

S. haematobium eggs

Granuloma

Ulcer

Neoplasm

Total

≤19

4

8

2

1

15

20 - 29

12

1

0

1

14

30 - 39

4

3

0

1

8

40 - 49

18

1

0

1

20

50 - 59

8

0

0

4

12

60 - 69

6

0

0

2

8

≥70

2

1

0

0

3

Total

54

14

2

10

80

Table 3. Dominant features on bladder CE and irregularities noted on bladder US
US discernible masses, n
Cystoscopy features

US bladder wall irregularities

None

Single

Multiple

Total, n

S. haematobium eggs

<5 mm – normal

1

-

-

1

US discernible masses
None

51 (63.7)

Single

13 (16.3)

Multiple

16 (20.0)

Granuloma

US presence of pseudopolyps
Yes

6 (7.5)

No

74 (92.5)

Ulcer

US calcification
Yes

75 (93.7)

No

5 (6.3)

Neoplasm

≥5 mm focal

29

3

-

32

≥5 mm multifocal or diffuse

18

2

1

21

<5 mm – normal

-

-

-

-

≥5 mm focal

1

-

1

2

≥5 mm multifocal or diffuse

1

2

9

12

<5 mm – normal

-

-

-

-

≥5 mm focal

1

-

-

1

≥5 mm multifocal or diffuse

1

-

-

1

≥5 mm focal

-

5

-

5

≥5 mm multifocal or diffuse

-

-

5

5

Hydronephrosis
Yes

3 (3.7)

No

77 (96.3)

CE
S. haematobium eggs

54 (67.5)

Granuloma

14 (17.5)

Ulcer

2 (2.5)

Neoplasm

10 (12.5)

Urine
S. haematobium eggs

36 (45.0)

CE also had changes in bladder thickness on
US. Only one patient in whom CE showed
the presence of eggs in the mucosa had a
normal US scan (Table 3). Residual urine was
observed in 17 patients (21.3%), and bilateral
hydronephrosis was found in 3 (3.8%). One
patient had an associated kidney neoplasm.
The outcomes achieved by the two diagnostic approaches supported an acceptable correlation for the detection of bladder
changes by US and CE. While bladder wall
distortion or bladder masses in urogenital
schistosomiasis were detected by US, it was
not possible to obtain meaningful information about bladder thickness (Fig. 3).

Discussion

US is suitable for monitoring schistoso
miasis-related pathology of the urinary tract,
and is particularly useful in assessing its
evolution after therapy. Bladder alterations
observed by US have been associated with
known biomarkers of bladder cancer in
adults with chronic S. haematobium infection.[11] The importance of US examination in
monitoring structural disorders in urogenital
schistosomiasis has long been established. US
provides clear evidence of ureteric wall abnormalities causing strictures and ureterocelelike lesions of the ureteric ostia, and demonstrates resolution of bladder lesions after
treatment, including in paediatric patients.[12]
A recent report indicates that general
practitioners can learn to carry out a simple US
examination for accurate diagnosis and followup of S. haematobium infection-related bladder
lesions within a few sessions.[13] The aim of the
present study was to verify the reproducibility of
the bladder changes detected by US and bladder
mucosa lesions observed by CE in order to teach
general doctors to perform bladder US as an
additional tool in the diagnosis of haematuria in
areas endemic for S. haematobium.
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Our results support other observations on
S. haematobium-infected patients >30 years
of age, in whom severe bladder damage
was evident on US examination but no S.
haematobium eggs were present in their urine
samples.[14] The optimal imaging modality
for patients with haematuria remains
controversial, particularly given developments
in computed tomography urography and
magnetic resonance urography.[15] However,
the European Society of Urogenital Radiology
guidelines for the investigation of painless
haematuria recommend the use of US.[16]
Our results confirm that in patients
with haematuria, the changes seen on US
examination of the bladder correlated
significantly with the presence of eggs of S.
haematobium, ulcers or granulomas in the
bladder mucosa observed at CE. We consider
that a training programme for general
practitioners in US for this purpose would
be valuable in developing countries. Portable
US devices are also useful for the evaluation
of breast, gynaecological and urological
pathology, and should be among the tools
employed for routine examinations by the
general doctor in resource-poor settings.[17]
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Fig. 3. Correlation between CE features and bladder changes on US: (a) bladder shape on US (p=0.005);
(b) masses detected on US (p=0.0001).

Infection with S. haematobium has been
detected in 64.8% of adults examined in the
north of Angola.[18] At the 2014 International
Congress of Angolan Physicians in Luanda,
Pintar et al.[19] presented their finding that
83% of 149 children with S. haematobium
infection had bladder wall changes that were
evident on US.
Angola has a programme of prevention,
control and elimination of neglected diseases
such as schistosomiasis that includes the
training of general practitioners in US to
help achieve early diagnosis of urogenital
schistosomiasis and to monitor the results
of chemotherapy. The introduction of

tests of high sensitivity and specificity,
such as detection of parasite-specific DNA
in urine,[11,20] will be of added value in
monitoring elimination programmes.

Conclusions

US examination should be an integral component of the diagnosis of haematuria and
should be performed in all S. haematobium
control programmes in schistosomiasisendemic regions, including in paediatric
populations.
Acknowledgments. The authors thank the team
of Pita Public Clinic, the urological services of
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